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ABSTRACT
The process of recovery by liquid-liquid extraction of 
ethanol manufactured in a fermentation process could 
be improved by using solvents such as 1-decanol which 
have a good separation factor. In this work, liquid-liquid 
equilibrium data for the ternary system water-ethanol-1-
decanol have been determined experimentally at 2, 15 
and 25 ºC.
INTRODUCTION
Ethanol is increasingly used as a large-scale fuel. It is the objective of science to develop a 
lower economic cost process to recover ethanol from aqueous solutions using, for 
example, extraction with a solvent. One possibility for a solvent is a long-chain alcohol, 
such as 1-decanol, which has a melting point of 5 ºC. The combination of liquid-liquid 
(LLE) and solid-liquid equilibria (SLE) in the temperature range of 5-20ºC could improve 
the economical aspects of the extraction process.
EXPERIMENTAL PROCEDURE
LLE data were obtained by a titration method [1] using the refractive index to 
measure the concentration of ethanol. Furthermore, the water concentration in the 
organic phase was measured and checked with the Karl-Fischer method, using a 
Mettler DL18 titrator. The procedure is described in detail elsewhere [2]. A method of 
data reconciliation [3] was applied to the experimental tie line in order to check the 
accuracy of the concentration determination (2 % relative).
RESULTS
Solubility data, LLE and SLE for this system were determined at 2, 15 and 25 ºC. 
The previous results of Stephenson and Stuart [4] on the mutual solubility of 
water and 1-decanol at 19.8 ºC and 29.6 ºC agree with the obtained data. 
The distribution coefficient for ethanol is not very high (between 0.4 and 1.0), 
but the combination of melting and solidification of 1-decanol within this 
range of temperatures could improve the economic aspects of the 
extraction when using 1-decanol as solvent, since this could be recovered 
via crystallization leading to an important saving in the cost of the process. 
 
CONCLUSIONS
The results obtained make recovery of ethanol possible to carry out the design 
calculation of a proposed suitable extraction process for separating ethanol and 
water using fatty alcohol.
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